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COMMUNICATING METHOD, TRANSMITTING 
APPARATUS, AND RECEIVING APPARATUS 
BACKGROUND OF THE INVENTION 
Field of the Invention 

The invention relates to a communicating 
method, a transmitting apparatus, and a receiving 
apparatus, in which a unidirectional communication 
medium such as a digital broadcasting is made to look 
like a bidirectional communication medium, thereby 
making it possible to perform a path control in which a 
bidirectional communication medium is used as a 
prereguisite . 

Description of the Related Art 

For example, communication using a 
communication satellite or a partial CATV as a medium 
is a unidirectional communication and an application, a 
communication protocol, and the like on a satellite 
broadcasting have been designed in consideration of a 
unidirectional topology. In recent years, a method of 
sending a packet of an IP (Internet Protocol) to a 
satellite network has been tried in association with 
the spread of the Internet. 

The application on the Internet, however, has 
been usually developed in consideration of only the 
bidirectional communication medium such as Ethernet, 
FDDI (Fiber Distributed Interface: optical LAN of 100 
Mbps) , or the like. Therefore, under an environment 
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using the unidirectional communication medium like a 
satellite broadcasting, if the application used on the 
Internet is used, such a trouble that the communication 
cannot be properly performed occurs. 
5 When a router is connected to a satellite 

line, since a path control program operating at present 
on the router has been designed on the assumption that 
the line to which the router is connected is a 
bidirectional communication medium, a problem occurs. 

10 A path control packet transmitted by a certain router 

has to directly arrive at an interface of an adjacent 
router connected to the same segment as that of an 
interface to which such a router generated the packet. 
Since the satellite line is unidirectional, however, 

15 although a packet can be sent from the transmitting 

side to the receiving side via the satellite line, a 
packet cannot be transmitted from the receiving side to 
the transmitting side via the satellite line. Since 
the router cannot bidirectionally communicate via the 

20 satellite line, the communication using the satellite 

line cannot be correctly performed. In the case where 
the unidirectional communication medium like a 
satellite line is used as mentioned above, a problem 
occurs in the communication of the router or node on 

25 which the path control program operates. 

OBJECT AND SUMMARY OF THE INVENTION 
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It is, therefore, an object of the invention 
to provide a communicating method whereby when a 
unidirectional communication medium is used, a router 
or node on which a path control program operates is 
5 enabled to virtually and bidirectionally communicate 

via the communication medium and to provide a 
transmitting apparatus and a receiving apparatus for 
realizing such a communicating method. 

To accomplish the above object, according to 

10 a preferred aspect of the invention, there is provided 

a communicating method in a network in which a feed and 
receivers are connected via a unidirectional line and 
the feed and the receivers are respectively connected 
to a bidirectional line via routers, comprising the 

15 steps of: 

allowing a first router to transmit a first 
packet including path control information to a first 
receiver; 

allowing the first receiver to transmit a 
20 second packet obtained by capsulating the first packet 

to a first interface of the feed via the first router, 
the bidirectional line, and a second router; 

allowing the feed to extract the first packet 
by decapsulating the second packet, transmit the first 
25 packet to the second router from a second interface, 

and transmit the first packet to a third receiver from 
a third interface via the unidirectional line; and 



allowing the third receiver to transmit the 
first packet to a third router. 

According to another aspect of the invention, 
there is provided a transmitting apparatus having 
5 first, second, and third interfaces, wherein the 

transmitting apparatus: 

is connected to a first interface of a router 
via the first interface and a bidirectional line; 

is connected to a second interface of the 
10 router via the second interface and the bidirectional 

line; 

is connected to a receiver via the third 
interface and a unidirectional line; 

receives a capsulated packet including path 
15 control information via the bidirectional line, the 

router, and the first interface from the receiver; 

decapsulates the capsulated packet, transmits 
the path control information extracted due to the 
decapsulation to the router via the second interface 
20 and the bidirectional line, and transmits the path 

control information to the receiver via the third 
interface and the unidirectional line. 

According to further another aspect of the 
invention, there is provided a receiving apparatus 
25 having first and second interfaces, wherein the 

receiving apparatus: 

is connected to a feed via the first 
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interface and a unidirectional line; 

is connected to a bidirectional line via the 
second interface and a router; 

receives a packet including path control 
5 information from the router via the second interface; 

capsulates the received packet and transmits 
the capsulated packet to the feed via the second 
interface, the router, and the bidirectional line; and 

receives path information from the feed via 
10 the unidirectional line and the first interface. 

According to the invention, each of the feed 
and receiver has the unidirectional line and the 
interface for connecting to the router, the feed has 
the decapsulating function, and the receiver has the 
15 capsulating function, so that the unidirectional line 

can be made to look like a bidirectional line and a 
path control can be performed without a trouble. 

The above and other objects and features of 
the present invention will become apparent from the 
20 following detailed description and the appended claims 

with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram showing a form of a 
25 network in an embodiment of the invention; 

Fig. 2 is a block diagram for explaining 
communication of a packet including path control 
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information in the embodiment of the invention; 

Fig. 3 is a diagram schematically showing a 
construction of the packet; and 

Fig. 4 is a diagram schematically showing the 
5 construction of the packet which is transmitted via a 

satellite line. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
An embodiment of the invention will now be 

10 described hereinbelow with reference to the drawings. 

Fig. 1 shows a topology (form) of a network of the 
embodiment. A unidirectional communication medium, for 
example, a satellite line 1 and a bidirectional 
communication medium, for example, a ground line 2 

15 exist as communication media. In the embodiment, 

communication of an IP (Internet Protocol) packet can 
be performed via the satellite line 1. 

As is well known, a layer structure of TCP/IP 
comprises a network interface layer, an Internet layer, 

20 a transport layer, and an application layer. The 

network interface layer corresponds to a physical layer 
and a data link layer in an OSI reference model. A 
protocol of the physical layer transmits and receives a 
packet by a packet. The Ethernet corresponds to the 

25 physical layer and the data link layer. An IP is 

included in the Internet layer. The IP determines a 
path on the basis of the received IP address. The IP 
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adds an IP header. A large quantity of information 
such as IP addresses of a transmission host and a 
reception host and the like is included in the IP 
header. An address conversion between an Ethernet 
address and an IP address is performed between the 
network interface layer and the Internet layer. 

A feed 3 as a transmitter and receivers 4 and 
5 as receiving apparatuses are connected to the 
satellite line 1 and ground line 2. Although one feed 
and two receivers are connected in the example of Fig. 
1, more feeds and receivers can be connected. More 
specifically speaking, the satellite line 1 is 
constructed by a transmitting antenna, a satellite 
(communication satellite or broadcasting satellite) , a 
receiving antenna, and the like. More specifically 
speaking, the ground line 2 is constructed by a B-ISDN 
(Broadband-ISDN) , a high speed digital exclusive line, 
an N-ISDN (Narrowband-ISDN) , or an analog telephone 
network. The receivers 4 and 5 are enabled to have a 
function for receiving the satellite broadcast in 
addition to the function as a receiver for data 
communication . 

The feed 3 has a third interface for 
connecting to the satellite line 1 in addition to first 
and second interfaces for connecting to the ground line 
2 (router) . The receivers 4 and 5 have the first 
interface for connecting to the satellite line 1 and 
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the second interface for connecting to the ground line 
2 (router) . The feed 3 and receivers 4 and 5 are 
apparatuses of the bridge type and each of them relays 
the packet received from one interface to the other 
5 interface. The feed 3 and receivers 4 and 5 are 

connected to the ground line 2 via the interfaces and 
routers 6, 7, and 8, respectively. 

Each of the routers 6, 7, and 8 relays the 
packet on the ground line 2. An LAN (Ethernet, ATM 
10 (Asynchronous Transfer Mode) -LAN, etc.) is connected to 

each of the routers 6, 7, and 8. A path control 
program which is specified by the IP is equipped for 
the routers 6, 7, and 8 and path control information is 
processed on the basis of such a program, and a path 
15 control such as to decide a communication path of the 

packet or the like is performed. 

As mentioned above, in the case where the 
satellite line 1 as a unidirectional line and the 
ground line 2 as a bidirectional line mixedly exist, 
20 since the path control program which operates in the 

routers 6 to 8 does not correctly operate, a method of 
making the satellite line 1 look like a bidirectional 
communication medium needs to be devised. This method 
is called a UDLR (Uni-Directional Link Routing) . 
25 The UDLR in case of applying the invention to 

a network topology similar to Fig. 1 will now be 
described with reference to Fig. 2. In the routers 6 
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to 8, the path control program operates and the path 
control information is exchanged between the adjacent 
routers. The router 6 connected to the feed 3 
transfers the path control information to the routers 7 
5 and 8 via the satellite line 1. In case of the client 

server type system, a server 11 is connected to the 
router 6 and client machines 12 and 13 are connected to 
the routers 7 and 8, respectively. Generally, since 
the path control program has been designed on the 
10 assumption that the line is bidirectional, the path 

control information is sent to the satellite line side 
from the routers 7 and 8. That is, the path control 
packet is sent to one interface of each of the 
receivers 4 and 5 from the routers 7 and 8, 
15 respectively. 

Fig. 3 shows a path control packet (1) which 
is sent from the routers 7 and 8 to the receivers 4 and 
5. In the packet (1), an MAC (Media Access Control) 
header is added to the head, an IP header is 
20 subsequently added, and the path control information is 

located after that. The MAC header has a length of, 
for example, 14 bytes and a transmitting source address 
of 6 bytes, a destination address of 6 bytes, and 
information showing a type of packet of 2 bytes are 
25 included. Those addresses are physical addresses on 

the LAN, for example, on the Ethernet. An IP address 
of a transmitting source (for example, client machine 
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12), an IP address of a destination (server 11), and 
the like are included in the IP header. 

For example, the path control information 
packet (1) sent from the router 7 is received by one 
interface of the receiver 4. Since the receiver 4 
cannot send the packet to the satellite line 1, the 
receiver capsulates the received path control 
information packet (1) to the IP packet and transmits a 
capsulated IP packet (2) to the first interface of the 
feed 3 from one interface via the router 7, ground line 
2, and router 6. As shown in Fig. 3, the packet (2) is 
obtained by capsulating the IP header and path control 
information of the packet (1) as a path control packet. 

When the feed 3 receives the packet (2) by 
the first interface, this feed decapsulates the IP 
packet, extracts a path control packet (3) , and sends 
the path control packet (3) to the router 6 from the 
second interface. At the same time, the feed 3 sends 
the path control information extracted at the time of 
decapsulation to the satellite line 1 via the third 
interface. As shown in Fig. 3, the path control 
packets (1), (3), and (4) have the same packet 
construction . 

When the packet (4) is transmitted via the 
satellite line 1, it is transmitted in a form of, for 
example, a section table of MPEG. Fig. 4 shows a 
packet construction of a table in case of transmitting 



the packet (4) via the satellite line 1. A header of 
24 bytes is located at the head, a payload of a 
variable length is subsequently located, and a CRC (4 
bytes) for error detection is finally added. A packet 
of the packet (4) is inserted as a payload. The packet 
shown in Fig. 4 is divided into a transport packet and 
transmitted via the satellite line 1. A transmitting 
source MAC address, a destination MAC address, and the 
like are included in the header. 

The router 6 receives the path control packet 
(3) by one interface. When the router 6 receives this 
packet, it processes the packet as if the path control 
information from the router 7 reached via the satellite 
line 1. 

When the packet (4) transmitted via the 
satellite line 1 is received by the receiver 5 via one 
interface, the receiver 5 transmits the packet (4) 
received from the other interface as a packet (5) to 
the router 8. As shown in Fig. 3, the packet (4) and 
the packet (5) have the same packet construction. When 
the router 8 receives the packet (5) by one interface, 
it processes the packet as if the path control 
information from the router 7 reached via the satellite 
line 1. 

As mentioned above, by the communication via 
the ground line 2, the network application such as a 
path control program on the router can be used as it is 



by using the satellite line 1 as a bidirectional 
communication medium. Communication is performed 
between the feed 3 and the receiver 4 and/or 5 via the 
communication path established according to the path 
5 control information. As a kind of this communication, 

bidirectional communication by a unicast, multipoint 
communication by an IP multicast, or the like is 
possible. This communication is performed via the 
unidirectional line 1 or bidirectional line 2 on the 
10 basis of the path control information. 

Other several systems have been proposed as 
systems of UDLR. In an IETF (Internet Engineering Task 
Force) , a model in which the router itself having the 
interface of the unidirectional line performs the 
15 capsulation and decapsulation and the same function as 

the operation of the invention is provided. 

According to this method, however, since the 
UDLR also needs to operate on the router by which the 
path control protocol operates, use efficiency of the 
20 user deteriorates. For example, in the invention, by 

separating the operation of the path control protocol 
of the router and the function of the UDLR, the router 
which can be used by the user is not' limited. However, 
in the case where the UDLR is realized on the router, 
25 the function of the router to be used is influenced by 

the specifications of the apparatus. It is usually 
convenient if the function of the router itself and the 
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function for making the unidirectional line look like a 
pseudo bidirectional line by the UDLR are separated. 

Although the satellite line has been 
mentioned as an example of the unidirectional line in 
5 the above description, the invention is not limited to 

it. For instance, the invention can be applied to a 
unidirectional line by a CATV (Cable Television) or a 
ground wave. 

An interface which can set the feed and 

10 monitor a status can be also added independently of the 

first, second, and third interfaces of the feed. 
Security of the apparatus can be improved by providing 
another interface different from that of the processing 
system of the other IP packet. 

15 According to the invention as described 

above, the router or node on which the path control 
program operates can virtually and bidirectionally 
perform communication via the unidirectional 
communication medium like a satellite line. Therefore, 

20 the path control is not obstructed by the path control 

program designed on the assumption that the 
bidirectional line is used. 

The present invention is not limited to the 
foregoing embodiment but many modifications and 

25 variations are possible within the spirit and scope of 

the appended claims of the invention. 
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WHAT IS CLAIMED IS: 

1. A communicating method in a network in which 
a feed and receivers are connected via a unidirectional 
line and the feed and the receivers are respectively 

5 connected to a bidirectional line via routers, 

comprising the steps of: 

allowing a first router to transmit a first 
packet including path control information to a first 
receiver; 

10 allowing said first receiver to transmit a 

second packet obtained by capsulating said first packet 
to a first interface of said feed via said first 
router, said bidirectional line, and a second router; 

allowing said feed to extract said first 

15 packet by decapsulating said second packet, transmit 

said first packet to said second router from a second 
interface, and transmit said first packet to a third 
receiver from a third interface via said unidirectional 
line; and 

20 allowing said third receiver to transmit said 

first packet to a third router. 

2. A method according to claim 1, further 
comprising the step of performing communication between 

25 said feed and said receiver via a communication path 

established according to said path information. 
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3. A method according to claim 1, wherein said 

first and second packets are IP packets. 



4. A method according to claim 1, wherein said 
unidirectional line is a satellite line. 

5. A transmitting apparatus having first, 
second, and third interfaces, wherein the transmitting 
apparatus: 

is connected to a first interface of a router 
via said first interface and a bidirectional line; 

is connected to a second interface of the 
router via said second interface and said bidirectional 
line; 

is connected to a receiver via said third 
interface and a unidirectional line; 

receives a capsulated packet including path 
control information via said bidirectional line, said 
router, and said first interface from said receiver; 

decapsulates said capsulated packet, 
transmits said path control information extracted due 
to the decapsulation to said router via said second 
interface and said bidirectional line, and transmits 
said path control information to the receiver via said 
third interface and said unidirectional line. 

6. A receiving apparatus having first and second 
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interfaces, wherein the receiving apparatus: 

is connected to a feed via said first 
interface and a unidirectional line; 

is connected to a bidirectional line via said 
5 second interface and a router; 

receives a packet including path control 
information from said router via said second interface; 

capsulates the received packet and transmits 
the capsulated packet to said feed via said second 
10 interface, said router, and said bidirectional line; 

and 

receives path information from said feed via 
said unidirectional line and said first interface. 

15 7. An apparatus according to claim 5 or 6, 

wherein said packet is an IP packet. 

8. An apparatus according to claim 5 or 6, 

wherein said unidirectional line is a satellite line. 
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ABSTRACT OF THE DISCLOSURE 
A path control packet is sent from a router 
to a receiver. The receiver capsulates the received 
packet and transmits a capsulated IP packet to a feed 
5 via a ground line. The feed extracts the path control 

packet by decapsulation and transmits the packet to a 
router. At the same time, path control information is 
sent to a satellite line. The router processes the 
packet as if the path control information from the 
10 router reached via the satellite line. When a receiver 

receives a packet via the satellite line, it transmits 
the packet as a packet to a router. This router 
processes the packet as if the path control information 
from the router reached via the satellite line. 
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John K. Uilkema 

Neil A. Smith 25,441 
Veronica C. Devitt 29,375 
Ronald L. Yin 27,607 
Gerald T. Sekimura 30,103 
Michael A. Stallman 29,444 
Philip A. Girard 28,848 
Michael J. Pollock 29,098 


Steven M. Everett 30,050 
Alfred A. Equitz 30,922 
Charles P. Sammut 28,901 
Mark C. Pickering 36,239 
Patricia Coleman James 37,155 
Kathleen A. Frost 37,326 
Alan A. Limbach 39,749 
Douglas C. Limbach 35,249 
Seong-Kun Oh* 


Cameron A. King 41,897 
Kyla L. Harriel 41,815 
Mayumi Maeda 40,075 
Michael R. Ward 38,651 
Roger S. Sampson 44,314 
Charles L. Hamilton 42,624 
Andrew V. Smith 43,132 
Eric N. Hoover 37,355 
J. Thomas McCarthy 22,420 
Joel G. Ackerman 24,307 






Send Correspondence to: 

Charles P. Sammut, Esq. 
Limbach & Limbach L.L.P. 
2001 Ferry Building 
San Francisco, CA 94111-4262 




Direct Telephone Calls to: {name and telephone 
number) 

Charles P. Sammut 
(415) 433-4150 




Full name of sole or first inventor: 
NOBORU FUJII 




Inventor's signature Date 




Residence 

Kanagawa, Japan 




Citizenship 
Japan 




Post Office Address 

c/o SONY CORPORATION 
7-35, Kitashinagawa 6-chome 
Shinagawa-ku, Tokyo, 141-0001 JAPAN 
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Full name of second joint inventor, if any 
KAZUHIRO HARA 


»=*B*fl# Btt 


Second inventor's signature Date 




Residence 

Kanagawa, Japan 


mn 


Citizenship 
Japan 




Post Office Address 

c/o SONY CORPORATION 
7-35, Kitashinagawa 6-chome 
Shinagawa-ku, Tokyo, 141-0001 JAPAN 




Full name of third joint inventor, if any 
HIDETAKA IZUMIYAMA 




Third inventor's signature Date 




Residence 

Kanagawa, Japan 


mm 


Citizenship 
Japan 


»« 


Post Office Address 

c/o JSAT CORPORATION 
Toranomon 17 Mori Bldg. 5F 

1-26-5 Toranomon, Minato-ku, Tokyo JAPAN | 
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